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Although a career in dentistry is rewarding, it can also be a highly stressful profession. A study done in the UK showed that 86% of dentists found their lives to be highly stressful. 2 This is mainly because dentists are in direct contact with anxious patients, a management challenge which often requires a high level of patience. [3] [4] [5] Patients who have higher dental anxiety perceive their dentists to have more negative attributes and the converse applies among patients who have lower dental anxiety. 6 Dentists have to ensure that patients are calm before, during and after treatment. This often requires dentists to play two roles: that of a psychotherapist and that of a manually skilled clinician, 7 Research has shown that a patient-dentist relationship has a direct impact on the physical quality of treatment. 8 Thus, how dentists experience and manage anxious patients plays a pivotal role in the success of the practice.
There is a one-on-one relationship between the patient and the dentist; this places pressure on the dentist as the clinician who is faced with challenges that require making independent decisions, unlike when working in a group or teams 9 and thus dentistry is considered a "lone" profession. 10 Furthermore, dentists quite often have to deal with incompetent staff, intrusive insurance enquiries and the running of the practice/(business) or department. 11 Stress/burnout that is experienced in one part of one's life, will more often than not have an influence in other areas too, spreading to other aspects of personal life. 12 It is important for both dental students and dentists to be very aware of these stressors which are associated with the occupation, in order that they may live a more fulfilling professional life. 13 Author affiliations: It has been well documented in South Africa that there is a limited number of dental professionals, and dentistry is considered a scarce skill in South Africa. According to statistics published in May 2016 by the Health Professions Council of South Africa, only 6147 dentists were registered. 14 The population of South Africa, according to the World Bank, was around 56 million in 2016. 15 The low ratio of dentists to the population indicates that many people in South Africa do not have sufficient access to dental care, a situation which places considerable mental and physical pressure on dentists. These pressures may contribute to low job satisfaction, affect the way dentists run their businesses and influence the quality of relationships they have with their patients. 16 There is not much in the literature about the coping strategies used by dentists. According to Alexander (2001) : "In one study, 24 percent of the dentists surveyed said they did nothing, 32 percent said they used physical activity to de-stress, and 13 percent reported they just "coped." Only 10 percent said they took any time off from the practice, and only six percent had a hobby". 17 Another study surveyed 700 dentists and found that interacting with people, taking part in sport and forgetting about work were the top three coping strategies used by New Zealand dentists. 16 The least used coping strategies were smoking, recreational drugs and prescribed drugs.
Although perceived stress among dentists has been studied in other countries, further research on the topic is required in South Africa. 18 Therefore, the aim of this study was to investigate the level of general stress among South African dentists, the various contributors to high levels of work stress, and to understand what coping mechanisms dentists practiced. This will assist dental students and dentists to become more aware of the occupational issues that they may encounter, or indeed are currently facing, and to provide information on more effective coping strategies that may help them to enjoy a fulfilling professional and personal life.
The study was conducted in a limited research time and therefore a non-probability sampling approach (snowballing, purposeful and convenience) was used in surveying general dental practitioners living in South Africa. However, the sample was wide, consisting of general dental practitioners with various lengths of experience working in the private or public sectors, and practising in rural, small-town or urban centres within the country. All were registered with the Health Professions Council of South Africa (HPCSA).
Google forms were used to create a modified questionnaire that was distributed via e-mail, Dental Facebook pages, WhatsApp and LinkedIn. All response buttons were activated for each question on the Google forms, making it mandatory for all participants to answer all questions.
The responses were confidential and the researchers did not collect identifying information such as names, email addresses or IP addresses. In addition, the questionnaire complied with the latest version of The study was based on a deductive approach, determining the choice of the following standardised sections in the questionnaires:
1. The demographic information: The questionnaire started off with eight demographic questions (age; sex; relationship status; children; area of work-rural, small-town or urban; province; the sector of work and number of years of experience).
The Perceived Stressed Scale (PSS):
This is composed of 10 questions that measured the overall perception of stress within the last month. 19 3. Work Stress Inventory for dentists (WSID) 5 : This was developed to identify specific work stressors experienced by general dental practitioners. 5 The original WSID consisted of 30 items divided into five factors labelled as: 'time and scheduling pressures'; 'pay-related stressors'; 'patients' unfavourable perception of dentists'; 'staff and technical problems'; and 'problems dealing with patients'. WSID Factor 2 (pay-related stressors) was slightly modified to accommodate the South African context by eliminating two questions which were: 'working constraints set by NHS' and 'the piecework system of payment'.
The final questionnaire used for the study therefore consisted of 28 items. PSS used the ordinal Likert scale ranging from 0-4 (0: no stress to 4: very high-stress) and WSID used the Likert Scale ranging from 1 (no stress) to 5 (a great deal of stress) to measure negative or positive thoughts and feelings.
4. Stress-Coping strategy checklist: This section consisted of 12 activities, participants being given the choice to check multiple options that most describe their strategies in managing their stress.
The data (PSS, WSID, and Stress-Coping strategy checklist) were analysed by descriptive analysis which was computed via IBM SPSS 23 statistics software. The descriptive statistics include cross tabulations, frequency distributions, standard deviation and means, as well as a classification of data of frequencies for non-parametric variable analyses; correlations; t-test for two categories and ANOVA for three or more categories, with the alpha level set at 0.05. For both PSS and WSID, the higher the total score, the higher the levels of stress.
Of the 151 respondents, 54% (n= 81) were female and 46% (n=70) were male. Most participants were between 26-40 years of age, making up 58.9% (n=89) of all respondents. A higher proportion of respondents had a significant other (79%; n=119), had less than five years of work experience (33.1%; n=50), worked in private practice (67%; n=101), lived in urban areas (61%; n=92) and had children (53%; n=81). Gauteng Province is the home of three of the four dental academic institutions and is the most populated province in South Africa, so it is no surprise that the highest number of participants (35%; n=53) came from this Province.
A higher stress score indicates higher stress levels, which are associated with an increased susceptibility to stressinduced illness such as depression or burnout. 20 Table 1 is used to interpret, analyse and discuss the PSS section of the results.
The mean total PSS score of all 151 dentists is 19.3 (SD=7.9) with a median of 19 which indicates a high health concern and a slightly higher than average perceived stress level. Figure 1 shows 44% of dentists scored much higher than average which was also the highest score level among the five perceived stress levels and 21% (slightly higher) than average. Table 2 demonstrates that most of the dentists fairly often felt that things were going their way (62; 41.1%) and felt that they were on top of things (65; 43%).
The relationship between the individual and the overall PSS score Correlation is significant at the 0.05 level (2-tailed).* Correlation is significant at the 0.05 level (2-tailed).* Also, one third of dentists fairly often (51; 33.8%) felt confident about their ability to handle their personal problems and almost never (49; 32.5%) felt difficulties were piling up so high that they could not overcome them. Whereas almost half of the respondents said they were sometimes (71; 47%) and fairly often (31; 20.5%) upset because of something that happened unexpectedly, and a good number of dentists very often (41; 27.2%) and sometimes (47; 31.3%) felt nervous and stressed.
The study indicated that female dentists were found to have greater perceived stress scores (20.8) than male dentists (17.5). There was a significant difference found between male and female dentists in the total mean PSS score (p< 0.05).
The maximum mean PSS score (21) was observed in dentists who have 5-10 years of dental experience and the least mean PSS score (17) was found in those who have had more than 15 years of dental experience. Even so, the difference between the means of the four categories of years of dental experience (<5 years, 5-10 years, 10-15 years, >15 years) was found not to be significant (p>0.05).
Dentists who have children reported a lower mean PSS score (18) than dentists who didn't have children (20.6). It was observed that there was a significant difference in mean PSS scores between dentists who had children and those who didn't (p<0.05). The study also showed that male dentists are significantly more likely to have children than female dentists (Chi-square= 7.501; p<0.05).
It may be deduced from the data in Table 3 that there is a negative correlation between PSS scores and: age (r=-0.171), gender (r=-0.206), dentists' parental status (r=-0.166), and experience (r=-0.148). Apart from dental experience (p>0.05), all else showed significant differences in correlation (p<0.05).
Interpretation of the scores: WSID identifies stressors that are perceived to be highly stressful among dental professionals, therefore the data for both 'high-stress and great deal of stress' have been added to identify most stressful stressors.
The researchers looked at each of the 28 items from the WSID to evaluate the percentage of work stressors which dentists reported as the most stressful ('High-stress' and a 'Great deal of stress' indicates that the participant ticked no. 4 and no. 5 respectively on the Likert Scale). Of the 28 items, the ten items which dentists stated to be the most stressful are shown in Table 4 .
'Being perceived as an inflictor of pain' was rated as most stressful by 56.3% (n=85) of dentists, followed by 'coping with difficult, uncooperative patients' (n=79; 52.3%); 'quoting fees and collecting payments' (n=76; 50.3%); 'lack of patient appreciation and awareness of the complex nature of the job' (n=75; 49.7%); 'earning enough money to meet your lifestyle needs' (n=67; 44.4%); 'equipment breakdowns and defective materials' (n=67; 44.4%); 'treating extremely nervous patients' (n=66; 43.7%); 'feeling underrated by patients' (n=66; 43.7%); 'working under constant time pressures' (n=62; 41.1%); 'running behind schedule' (n=61; 40.4%). In addition, 'maintaining high levels of concentration for long periods and with few breaks' was also reported by 40.4% of dentists (Factor 1) as a most stressful event. Correlation is significant at the 0.01 level (2-tailed).** With regards to gender, female dentists experienced a significantly (p<0.05) higher mean work stress score than did male dentists (90.59, 78.23, respectively).
We looked at 'equipment breakdowns and defective materials' (r=-0.08; P>0.05); 'treating extremely nervous patients' (r=0.04; P>0.05) and 'actually making mistakes' (r=-0.122; P>0.05) with age and experience, and found the relationships to be weak with no statistical significance.
Perceived overall stress was significantly highly correlated with all the five work factors: time and scheduling pressures (r=0.49; p<0.01), pay related stressors (r=0.45; p<0.01) patient's unfavourable perceptions of dentists (r=0.62; p<0.01), staff and technical problems (r=0.48; p<0.01), and problems dealing with patients (r=45; p<0.01) ( Table 6 ).
Participants were requested to tick multiple strategies that helped them to cope with their stress levels. Of the 12 coping strategies or mechanisms, exercise (n=97; 64%) and resting (n=95; 63%) were the most frequently selected by the respondents. Almost 50% of the respondents said that forgetting about work helped them cope with stress and 46% of respondents said that interactions with people assisted them in times of stress. Only 15% of respondents resorted to alcohol, 3.3% resorted to recreational drugs and 13% resorted to smoking to relieve their stress ( Figure 2 ).
There is no significant difference found between genders for the following coping strategies: alcohol consumption, resting, interacting with people and for smoking. However, there was a significant difference found between the genders with regards to the coping mechanism of exercising (Chi-square=10.205; p<0.05), indicating that male dentists were more likely to exercise than female dentists.
Since many participants ticked 'interaction with people' as a way of reducing their stress, the authors wanted to know if the area (rural, small town or urban) in which dentists worked had an impact on whether they interacted with people or not. The study found that there was no significant difference (Chi-square=.792; p>0.05).
The results highlight the fact that dentists experienced slightly higher than average overall stress scores, indicating that dentists do experience a high perceived level of stress, with mean PSS scores also shown to be much higher than the mean PSS scores observed among US population. 21 The study found that a large proportion of dentists recorded much higher than average (44%) and slightly higher than average (21%) stress scores, indicating that 65% of participants experienced high-stress levels, which meant that they had a high susceptibility to stress-induced illness such as depression or burnout. 20 This finding agrees with results from Möller & Spangenberg who that found that 40% of dentists experienced extremely high-stress levels. 18 When looking at the individual demographic characteristics, it was found that female dentists experienced significantly higher levels of reported stress than did male dentists. This indicated that female dentists overall perceived life situations as more stressful than male dentists. Although the study by Möller, & Spangenberg 18 used a different scale to measure stress, they reported that there was no significant difference in stress levels found between the two genders. 18 However, their study
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Coping strategies used among dentists was done 10 years ago and 52% of the present respondents have less than 10 years of dental experience, which may indicate the presence of a trend among newer graduates. Also, Möller and Spangenberg 18 included only 13% of female respondents, which may have made it more difficult to detect significant differences. Another important issue to note is that there is a larger number of female dental graduates in South Africa now than in 1996. Reports state that almost 80% of dentists graduating between 1985 and 1994 were male. This, however, changed significantly between 1995-2004, with the proportion of female dental graduates rising to 46%. 22 Although random sampling was appliedoffering an equal probability for any dental participant to be chosen for participation in the study -this could explain why the 1996 study had a low count of female dental practitioners. 18 The lowest overall stress score was also among dentists who had had the most years of dental experience (>15 years). However, a closer look showed that there was no statistical correlation between dental experience and perceived overall or general stress. Overall perceived stress is highly likely to occur in dentists of various experience and dentists who have the most dental experience, stress less for reasons other than longevity in the profession.
The present study found a significant difference in stress experience between dentists who have children and those who don't, those with children reporting significantly less general stress than did those without children. This study also found that male dentists were significantly more likely to have children than would female dentists. One possible explanation for this comes from a study done in 1997 by De Wet, Truter and Ligthelm who found that when South African female dentists had children, they worked significantly fewer hours per week than did their male counterparts. 23 It may be that male dentists were less involved with their children and relied more on their spouses. In addition, the study found that female dentists could afford to work for fewer hours because they were not the breadwinners, which may also have contributed to their lower levels of parental stress. 23 However, the present study did not look at the working hours or family dynamics of each participant, opening the opportunity for new studies on stress and dental families in South Africa.
'Being an inflictor of pain' and 'coping with difficult, uncooperative patients' were also identified in much of the literature as top high stressors. 4, 16, [24] [25] [26] These factors, 'being an inflictor of pain' and 'coping with difficult patients', were also reflected in another study, which concluded that large numbers of the dentists found these stressors to be intensely stressful in South Africa. 23 'Running behind schedule' was ranked by more than 60% of dentists as a top high stressor in many studies. 8, 24, 26, 27 However, in the present study it was ranked as the 10 th highest work stressor, with 40% of respondents rating the item as causing a high-stress/great deal of stress.
Of the five work factors, 'staff and technical problems' caused the least amount of stress among the surveyed dentists. Also, reporting under this factor, almost 60% of dentists responded that 'interpersonal problems with work colleagues' gave them no stress/little stress. Relationships with their work colleagues were low on their list of stress causes. Similarly, this confirms a previous South African study, 18 and the investigation which found office management to be the lowest cause of stress levels among Saudi Arabian dentists. 28 The factors that caused the highest amounts of stress were related to an unfavourable perception of the dentist and problems dealing with patients. This agrees with Kay & Lowe's study which found that UK dentists attributed patient demand as the highest work stress factor. 2 However, this is in contrast to a paper reporting on stress among Yemeni dentists which found the patient-related factor to be the lowest cause of stress. 25 Another discovery was that the lowest mean score for work stress factor (staff and technical problems) found in the present study were similar to the highest mean scores for work stress factors found in both the Yemen and in Saudi Arabia. 25, 28 South African dentists in this study certainly perceived dentistry to be a highly stressful profession.
With regards to gender, not only were the mean general stress scores higher for female dentists than for male dentists, but also were the mean work stress scores. Female dentists perceive dentistry as being significantly more stressful than do male dentists. This corroborates findings in a UK study, 24 whilst no differences in gender were found among Southern Thailand dentists. 29 No significant relationship was found when observing the correlation between the number of years of dental experience and the three work stressors (equipment breakdowns, making mistakes or treating extremely nervous patients). However, this contrasts with a previous South African study. 18 An important finding was that high overall perceived stress in a dentist's life were strongly associated with all five work stress factors (time and scheduling pressures, pay-related stressors, patients' unfavourable perceptions of dentists, staff and technical problems, and problems dealing with patients). Although further studies are required to determine the cause and effect, dentistry is indeed a work related stressful profession among the South African dentists who participated in this study, in concord with UK dentists. 24 In contrast to other studies 25, 28, 29 a high proportion of South African dentists, especially males, reported that they exercised (This may explain why males experienced significantly less stress than female dentists!).
More New Zealand dentists working in major cities reported interacting with people as a strategy for coping with their stress than did those working in other areas. 16 The present investigation found no significant differences between these groups. Dentists are not restricted from interacting with people, wherever the venue. This study found that 15% of dentists consumed alcohol as a form of stress relief. This is much less than the report of a previous South African study 18 that more than 40% of dentists drank alcohol to relieve their stress levels. This seems to indicate that the number of dentists who drink alcohol to relieve their stress has diminished. These data reflect a marked reduction in dependency on alcohol.
Firstly, in recognition of the constraints of time, non-probability sampling (convenience or purposive) was used rather than random sampling, therefore resulting in the situation where each member of the dental population did not get an equal chance of being picked. 30 Hence it will not be possible to draw inferences from the study on the general population.
Secondly, this is a cross-sectional study i.e. observing a section of the dental population at one point in time, therefore a cause-and-effect relationship cannot be determined. 24 This is also one of the limitations of the PSS scale i.e. it measures stress levels within the preceding month.
The dentists in this study had a much higher than average overall perceived stress score and these were shown to be associated with high work stress levels. This confirms the findings of the previous South African study 18 and many others 5, 16, 18, 24, 28, 29, 32 that dentistry is a highly stressful profession.
The occupational stressors identified as highly stressful were patient related matters, indicating the need to improve dentist-patient relationships. It is therefore recommended that good patient communication skills are taught at undergraduate level and are reinforced throughout a dentist's career.
Most dentists in this study chose to manage their stress by exercising, resting, forgetting about work and interacting with people. Since many of the dentists in this study were found to be highly stressed, it is recommended that they seek healthier coping strategies and improve their dentist-patient relationship. Overall, this study indicated the stressful nature of the dental profession, therefore interventions are desirable to help dentists lessen stress in the work environment.
